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EdexTuBHE KepyBaHHS KOpIIOpalli€lo (BIIOMCTBOM) 3a0€3M€Uy€eThCsl HasiBHI-
CTIO 3aC001B TEJIEKOMYHIKaIlil, 10 3A1MCHIOITH nepenady iHdopMmailii Mix pis-
HUMH JI0JTaTKaMH.

[lix nonatkamu poO3yMIEThCSI CUCTEMHE NpPOrpaMHe 3a0e3neyueHHs, 0a3u Ja-
HUX, TOIITOBI CUCTEMHU, OOUMCIIOBAIbHI pecypcH, (paioBuii cepBic Ta 3acodu,
3 SKUMU TIPAITIO€ KIHIIEBUI KOPHUCTYBaY.

KinneBumu 3aco6amu 3B’sI3Ky, 10 3BHYANHO 3aCTOCOBYIOTHCS B O(icax KO-
priopariiii (By3/iax 3B’S3Ky BIIOMYHX Mepex), € TenedoHHl amapatu, (axc-
anmaparu, TenerpadHi amapatd, KOMII IOTepU, MTPHUCTPOI Bieo-KOH(pEpEHII-
3B’SI3KY, @ TAKOX JIOKaJIbHI o0uucoBanbH1 Mepexi (JIOM) it mini ATC y 61b-
mux ogicax (puc. 1). HeoOxigHO BiA3HAYNTH, 1110 TIepeIada HaBaHTKEHHS O(i-
caux ATC 3abe3neuye po3MOBU TUTBKH MIXK CITIBPOOITHUKaMH pi3HUX (it of-
HOTO MIANPUEMCTBA, a HE 3aMIHIE€ MIChKY, HAIlIOHATBHY 200 MIKHAPOJHY Teie-
(bOHHI Mepexi.
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Puc. 1 OdicHi kiHLEBI TPUCTPOT TEIEKOMYHIKaIlii

Takum ynHOM, OpraHi3allis 3aco0iB 3B’ 3Ky KOPIIOpaIlii € MyJIbTHCEPBICHOIO.
Oxpemi oicu, mAPO3IITN Ta 1HII YIPABIIHCHKI CTPYKTYpPH Kopropariii (Bi-
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JIOMCTBA), 1110 TIepeOyBaloTh HA 3HAYHOMY BHJIAJICHHI JIPYT BiJl Apyra, MO€IHY-
I0TbCSI TEPUTOPIATHLHO-PO3IMOAICHOI0 KOPIOPATUBHOIO MEPEXKEI0 3B s3KY a0o
TPAHCIIOPTHOIO MEPEKEI0 Ha OCHOBI BIPTYaJbHUX KaHalaX, OPEH/IOBAHUX B
OIIepaTOpiB MEPEX 3B'I3KY 3arajbHOr0 KOPUCTyBaHHS [2, 3].

TunoBuMu KaHallaMu TiepeAadl Jyisi KOPIOPaTUBHUX (BIIOMYHUX) MEPEXK €:
i Manux oiciB — ocHoBHMI nudpoBuil kanai (kaHan B — OLIK — 64 k6it/c)
1 KpaTHi KoMy, Ajisi OuTbUX 0¢iciB — MEepBUHHUN nU(poBUil KaHaN (KaHaT
E1 —TIIK — 2048 k6it/c) [4].

[cToTHUM ereMeHTOM BapTOCTi (PYHKIIIOHYBAaHHS KOPHOPATHBHUX MEpex
BUSBIIIETHCS OPEH/IHA TUIaTa 32 BUKOPUCTAHHS KaHATIB, IO MIBHAKO POCTE 31
30UTBIIIEHHSM SIKOCTI ¥ MIBUAKOCTI Tiepeaadi nanux [5, 6, 7]. Y BimoMunx mepe-
*ax icHye (pi3uuHe oOMEeKeHHs IIBUIKOCTI Mepe/adi, MoB's3aHe 13 3aCTOCyBaH-
HSM [UGPOBUX TPAKTIB 3 HEBEIIMKUMU IPAHUYHUMHU IIBUAKOCTSIMU, HAIIPUKJIIA],
cuctemu TpornocdepHoro 38’s3ky abo YKB panmiocranii [8].

Buxosun 3 He00X1IHOCTI MiHIMI3allll BUTPAT Ha OPEHY BUIIJICHUX KaHAIIB
Ta 3BaXKAIOUYM HA OOMEXEHHS MPOITYCKHOI 3JaTHOCTI JESKUX TPAHCIIOPTHUX Me-
peX, BapTO BXKUBATH BC1 MIpH I MiHIMIi3allii 00CsTiB niepenanux aanux. [lpu
1IbOMY, KOPIIOPAaTUBHA MEPEKY HE MOBUHHA BHOCUTH OOMEXEHb Ha T€, SIKI came
JOJIaTKH 1 SIKUM 00pa3oM 00poOJIAt0Th 1H(OpMAILito, IO B HIM NEepeaaeThCsl.

Kinmese o6naHaHHs, 3aCTOCOBYBaHE B 0(iCl, Ma€ MIUPOKUHN J11aMTa30H LIBU-
IKocTe BUXimHUX nudpoBux curHamB — Big 50 go 1920000 6it/c [9], mBua-
KICTh OOMIHY JJaHUMH MK KOMII FOTEpaMHU MOJKE JIOCSTaTH COT€Hb MerabiT Ha
CeKyHy. MOBHI CUTHAJIA MEePeNaloThCs KOJOBAaHUMH IMITYJIHCHO-KOJOBOIO MO-
nyJnsiiero BianoBiaHo a0 [10].

[Tpu mepenaui curnamis 31 mBuaKocTsMu Hukde OLK, TakroBa yacrora 64
KOIT/C BUKOPUCTOBYETHCS SIK TIEPEHOCHUK, TOOTO TIPOITYCKHA 3/1aTHICTh KaHATY B
IIbOMY BUTIAJIKy BUKOPUCTOBYETHCS HE TTOBHICTIO.

ITocTanoBKka 3axaui

OnTuManbHe BUKOPUCTAHHS MPOMYCKHOI 3[aTHOCTI KaHAIIiB TIepeAaBaHHs Ta
MIHIMi3allisl BUTPAT HA OPEHY KaHaIiB MOKJIMBA JBOMA IUIIXaMU — 3aCTOCY-
BaHHS METOJIB CTUCKY MOBHOI 1 BiJeo 1H(opmarllli Ta 3aCTOCYBaHHSI 3MIHHOI
CTPYKTYPH KaHaJIB HUIIXOM BUKOPUCTAHHS PI3HOMIBUAKICHUX KaHAJIB Mepesa-
gi [11].

CydacHi Meroan oOpoOKM MOBHUX CHUTHAJIB (nudepeHiiasbHa iMIyJIbCHA
KOJI0OBa MOIYJIAIISA, afanTUBHA NMu(epeHIiagbHa iIMITyIbCHO-KOA0Ba MOTYJISIIIS)
JO3BOJIIIOTh 3POOMTH CTHCHEHHS BUXITHUX CHUTHATIB 0 IIBHUIKOCTI Mepenadi
6,4-8 k0it/c mpu BHUCOKiH sikocTi [12,13], a 3acTocyBaHHS BOKOJIEPHOTO TIEPET-
BOpEHHS — 10 mBUAKOCTI 1,2-2.4 x6it/c [14].

CrucHenns Bigeoindopmarii 1j1st Biieo-KOH(PEPEHII-3B’ 13Ky BUKOHYETHCS 10
mBuUaKocTel px64 k6iT/c [15].

Opranizanisi pi3HOIIBUIKICHUX KaHaJIIB BUKOHYEThCS B cTpYKTypi OLIK (st
MoBHUX curHaiiB) [16] abo ITIK (s Bimeocurnamnis) [17].
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[Tpu nepenaui nudpoBux cUrHamiB 31 MBUAKOCTIMU HUKIUMU OLIK y cun-
XPOHHOMY PEKUMI B 8 pO3psiiHIi CTPYKTYpl yacoBoro iHTepBairy OLIK Bumins-
eTbes 1 po3psan aig kanany 8 k0it/c (A, B, C, D, E, K, L, M), 2 po3psau as
kaHany 16 x6it/c (AA, BB,DD, CC) 1 4 po3psau mis kaHaimy 32 kOit/c
(AAAA,BBBB) (puc.2).
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Puc. 2 Ctpykrypa dhopmyBaHHs pi3HOMBUAKICHHX KaHaiB B OLIK

B acuHXpoHHOMY pexuMi HEOOXiHO BBOJWUTHU JIOAATKOBUM KaHal Y3ro-
JOKEHHS LIBUAKOCTEN 1 KaHal KepyBaHHS y3TOKEHHSM HIBUIKOCTEH.

[Ipu nepenaui BigeoiHdopmallii OMH KaHad MOXke (HOPMYBATHCS 3 JCKIIb-
KoXx yacoBux iHTepBaniB OLIK — kanamu B, Hy, Hyq, Hip [15].

['pynoBuii curuasni, 1mo MiCTUTh B cOO1 PI3HOIIBUIKICHI KaHAH, (DOPMY€EThCS
B MYJbTHUILIEKCOpaX. 3BaXKal04l Ha 3MIHHY CTPYKTYpPY TaKOro CUTHAaIy BiJHOC-
HO KaHaJbHUX IHTEPBAJIB TaKl MYJIbTHILUIEKCOPU BUSBISAIOTHCS JOCUThH CKIIAJI-
HUMU.

Kpim Toro, npu nepenaBaHHi yepe3 MEpEXyY 3arajlbHOr0 KOPUCTYBaHHS, KO-
MyTOBaH1 BIpTyaJlbHI KaHalld, MPOXOAiTh yepe3 komytamiitHi nonst ATC, mo
onepytoTh okreramu [18]. ToMy npu nepeaaBaHH1 PI3HOMIBUAKICHUX CUTHAIIB,
IMIBUJIKICTh sIKMX MeHIa 3a mBuAkicTh OLIK, HeoOxigHa iX mepekoayBaHHS HA
OLK. ITicns xomyTaiii HEOOXiIHE KOAYyBaHHS B HM3bKO IIBUAKICHUN CUTHAIL
Taki GaratokpaTHi IEPETBOPEHHS 3HMKYIOTh SIKICHI TOKa3HUKHM MOBHUX CHUTHa-
JiB.

IIpono3uuii moao onTuMizauii CTPYKTYPH KAHAJIbHUX CUTHAJIIB

[IpononyeThbest cnocid (popMyBaHHS PI3HOIIBHAKICHUX KAHAIB 32 PAXyHOK
BUKOPUCTaHHS KaHAJIbHUX 1HTepBaliB BiAnoBiAHUX OLIK (OKTETIB) B CTPYKTYpIl
curHasiB E1 B SIKOCTI KOHBEPTIB, 110 MICTATh B OOl PI3HOMIBUAKICHI KaHAJIA
(puc. 3).

KoHBepTu uepryrorbcsi B MEPEHOCHUKY, 1110 Ma€ MBUIKICTh 64 KOIT/C, yTBO-
prOI0YM HAAIMKI. TpUBaiCTh HAAIMKIIA 1 KUIBKICTh IUKJIIB B HHOMY BH3Haya-
I0THCS, BUXOJSTUYM 3 IIBUIKOCTI B CAMOMY HU3bKOIIIBUIKICHOMY KaHAJII:
64x6im [ ¢

F

KH

N =

ne N — KUTbKICTh HMKJIIB 3 IepiogoM 125 MKC B HAAIUKIIL

F i — LIIBHIKICTh NIEpeiayl B CAMOMY HU3bKOIIBUJIKICHOMY KaHAJII.

Jyist cripoliieHHs po3mi3HaBaHHs KaHamiB B cTpykTypl E1 moxe OyTtu BubOpa-
Ha cuHxpoHizaris mo npoueaypi CRC [2]. B mpomy pa3i miHIMaabHa MIBUIKICTH
B KaHau Oyne (puc. 3):
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_ OLK _ 64 x6it/c

min = e = 4 Kb6iT/C
CRC
ne Ncre — xinbkicts nukiiB E1 B magimkin CRC.
TN
1o He . ) .
L K10 K11 KI2 KI3 K129 K130 KI31
MICTHTE — — _ - = g - S .
- g I:><| 64 kdit/e | 32 koir/e-1 | 16 kbir/e-1 & koir/e-1 | 4 koir/e-1 | 32 wbhirfe-1 |
11CC
21 | LHcC | 64 kdir/e | 32 kOrrfe-2 | 16 wdir/e-2 8 kbirfe-2 | 4 kbir/e-2 | 16 kbir/c-1 |
3n I:>-<| 64 kdit/e | 32 kOrrfe-1 | 16 kdrr/e-3 8§ kOr1/e-3 | 4 k0r/e-3 | 32 khin/c-1 |
41y | HeC | 64 kdit/e | 32 kGir/e-2 | 16 kdir/e-4 & kOir/e-4 | 4 kdir/c-4 | 8 khit/c-1 |
bl D-<| 64 kbir/e | 32 kbirfe-1 | 16 khrr/e-1 8 wOir/e-5 | 4 kbir/e-5 | 32 kbirfc-1 |
611 | HeC | 64 kdit/e | 32 kbir/e-2 | 16 wOir/e-2 & kOir/e-0 | 4 kbir/e-6 | 16 kbit/c-1 |
Hanuukn _ Tu D>-<| 64 kGit/e | 32 koirfe-1 | 16 koIr/e-3 & koOir/e-7 | 4 goir/e-7 | 32 khir/e-1 |
CRC
8 | LHee | 64 kOi1/e | 32 kGiv/e-2 | 16 wbir/e-4 8 kOir/c-8 | 4 kbrr/e-8 | 4 kOirie-1 |
1211 | LCC | 64 kdit/e | 32 korrfe-2 | 16 kdrr/e-4 8 koir/e-4 | 4 woirfe-12 | 8 wdiric-1 |
[ENT | LHcc | 64 kbir/c | 32 kOir/e-2 | 16 wkoir/c-2 8 kOir/e-6 | 4 kbhivi/e-14 | 16 whit/c-1 |
1511 |>-<:| 64 kdir/e | 32 koir/e-1 | 16 koIT/c-3 8 woi/e-7 |-1 kOIT/e-15] 32 whir/e-1 |
1611 | LHec | 64 kbir/e | 32 kOir/e-2 | 16 khir/e-4 8 koir/e-8 | 4 korr/e-16] 4 wbirtle-1 |

Puc. 3 Ctpykrypa ¢popmyBaHHS KOHBEPTIB pizHOMBUAKICHUX KaHaTiB LICC — nuxioBuii
cunxpocurHai, KI — xananbHuii iHTEpBai

Sk BUAHO 3 pUCYHKY, B cTpykTypi OLIK Moke OyTu opraHizoBaHO Taki CUH-
XpoHHi kaHanu: 1 kanan 31 mBuaKicTio 64 k6it/c (KI 1), nBa kanamu mo 32
k6i1/c (KI 2), wotupu xananu o 16 x6it/c (KI 3), Bicim kanani no 8 k6it/c (KI
29), mrictHaausTh kaHatiB 1o 4 k6it/c (KI 30) abo kombinaris 13 kanamis 32, 16,
8, 4 xb6it/c (KI 31).

B pa3i BukopuCTaHHS aCHHXPOHHHMX KaHAIIB JIJIi KOMaHJ y3TOJKEHHS IIIBU-
JIKOCTEH Ta KaHAJIB y3TOJKEHHS IIBUIKOCTEH MOXYTh BUKOPHUCTOBYBATUCH BU-
JJIeH] KaHaJbHI IHTEpBaIK a00 OKpemMi OITH B HUX.

BucHoBkn

3anpornoHoBaHa CTPYKTypa KOHBEPTIB HA OCHOBI OKTETHUX KaHaJIbHUX 1HTE-
pPBaJIIB CTAHJIAPTHOTO I'PYIMOBOT0 CUTHATY MEPBUHHOI IPYMNH IJIE310XPOHHOT 1€-
papxii El1 npu nmepenaBanHHi pi3HOMIBUJKICHUX HU(PPOBUX CUTHAIB JT03BOJISE
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MaKCHUMaJIbHO BUKOPHCTOBYBAaTH IPOMYCKHY CIIPOMOXKHICTh KaHaJliB Iepesa-
BaHHS MpHU (PIKCOBaHIA CTPYKTYpl KaHAJIBHOTO IHTEpPBAIY, IO A€ MOXKJIUBICTh
Y3rOJIUTA CTPYKTYPY PIZHOIIBUIKICHUX CHUTHAIIB 3 ICHYIOUMMH B MeEpexax
3B SI3KY.

Moske OyTH BUKOpHCTaHa B KOPIOPATHUBHUX (BIJOMUYUX) MEpexax 3B S3KY,
Jie ICHYI0OTh OOMEXEHHsI MPONyCcKHOi 31aTtHocTi [19,20] Ta Mae 3HaYEHHS 3HU-
JKEHHS BUTpAT HA OPEHY KaHAIIB.
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bonoapenxo I'. 1., Kopobenxos 1l. M. Onmumizayia nponycknoi 30amuocmi Kanajie
36'A3Ky KOpROpamueHux mepexc. Y oauiti cmammi HAB0OUMbCsl 02180 op2aHizayii 3aco0ie
38'a3Ky  Mmidc Ododamkamu 8 KOpnopamugHit mepedxci. Busgneno npobnemui 30HU
(DYHKYIOHYBAHHA KOPNOPAMUBHOT Mepedici, MAKI K 8apmicmb OPeHOHOI Niamu KaHalie 36's13-
KV, WO WEUOKO pocme 3i 30I1bUeHHM AKOCMI 1l WeUOKOCMI nepedayi OaHUX ma OnmumMaibHe
BUKOPUCMAHHA NPONYCKHOI 30amHocmi Kananie 36'a3ky. I[lpononyemuvcs cnocib piwenus no
ONMUMANLHOM) BUKOPUCIAHHIO NPONYCKHOI 30aMHOCMI KAHANI6 ma MIiHIMI3ayii eumpam Ha
OpeHOy KAHANI8 - 3ACMOCYB8AHH MEeMOOi8 CMUCKY MOBHOI i 8i0eo iHGopmayii ma 3acmocy-
BAHHA 3MIHHOI CMPYKMYPU KAHANIE WLISIXOM BUKOPUCMAHHSA PI3HOWBUOKICHUX KAHAIE nepe-
oaui. Haoano cnocio ¢popmyearnts pisHOWBUOKICHUX KAHAIE 3d PAXYHOK BUKOPUCMAHHS Kd-
HanvHux inmepeanie 6ionosionux OLIK (okmemig) ¢ cmpykmypi cuenanie E1 6 sixocmi kou-
6epmis, Wo Micmsamov 6 codi Pi3HOWBUOKICHI KAHAIU.

Knrouoei cnosa: xopnopamuena mepedsica, nponyckHa 30amuicmy, pi3HOWBUOKICHI cue-
Hanu, yugposuii nNomix.

bonoapenxo I'. U., Kopobenros I1. M. Onmumusayua nponycKkHoil cnocooHocmu Ka-
HA108 C6A3U KOPROPAMUBHBIX cemeil. B 0annoii cmamve npugooumcs o0630p opeanuzayuu
cpedcma C853U MedHCOY NPUNONCEHUAMU 8 KOpnopamugHou cemu. Bovisenenvt npobiemHvle
30Hbl PYHKYUOHUPOBAHUA KOPNOPAMUBHOU Cemu, maKue KaKk cmouMocmys apeHOHOU Niamol
KAHalo8 Ces3uU, Komopas dblcmpo pacmem ¢ ygeludyeHueM Kayecmeda u cKopocmu nepeoaiu
OGHHBIX U ONMUMATIbHOE UCNONIb308AHUE NPONYCKHOU CNOCOOHOCMU KaHanos céaszu. lIpedna-
2aemcs cnocob peuleHus no ONMUMATbHOMY UCHONIb308AHUIO) NPONYCKHOU CNOCOOHOCMU Ka-
HAN08 U MUHUMUZAYUU PACXO008 HA apeHO) KAHANO08 - NPUMEHEHUe Memoo08 CHCamus pede-
8011 U 8U0e0 UHGOpMayUU U NPUMeHeHUe NePeMeHHOl CIMPYKMYpPbl KAHAI08 NymMeM UCHONb30-
8aHUSL PA3SHOCKOPOCMHBIX KAHAN08 nepedayu. Ilpedocmasnen cnocob ghopmuposanus pasHoc-
KOPOCMHbIX KAHAN08 34 CYem UCHONb308AHUSL KAHANbHLIX UHMEPBANIO08 COOMEEMCMEYOUUX
OL]K (oxmemos) 6 cmpykmype cucnanos El 6 xauecmee Koneepmos, cooepicawmux 6 cebe
PA3HOCKOPOCMHbLE KAHATBL.

Knrouegwvie cnosa: xopnopamugnas cemos, nponycKHas CnocOOHOCMb, pa3HOCKOPOCMHbLE
cueHanwl, Yughposoii NOMox.

Bondarenko G. I., Korobenkov P. M. Optimization of communication channels band-
width of corporate networks.

Introduction. This article contains overview of the organization of communication be-
tween applications on the corporate network. It is stated that the main digital channel (chan-
nel B - 64 kbit/s) and the primary digital channel (channel E1 the digital stream - 2048 kbit/s)
are used as the main channels in corporate networks. Problem areas of the functioning of the
corporate network are identified. There are the rent of communication channels, which is
growing rapidly with increasing the quality and speed of data transmission, and optimal use
of bandwidth of communication channels.

Setting of task. Optimal use of transmission channels bandwidth and minimizing the rent
cost of channels is possible in two ways - the use of compression techniques of voice and vid-
eo information and the application of variable structure of channels by using various-speed
transmission channels. Differential pulse code modulation, adaptive differential pulse code
modulation are the modern methods of speech signals processing. Organization of various-
speed channels is performed in the structure of the BCC (for speech signals) or PCR (for vid-
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€0).

Suggestions for optimizing the structure of the channel signals. Proposed method of vari-
ous-speed channels formation by using the channel intervals appropriate BCC (octets) in the
structure of signals E1 as envelopes containing various-speed channels. Channels can be se-
lected for synchronization procedure CRC to simplify recognition of channels in the structure
of E1. In this case, the minimal speed in the channel is 4 kbit/s.

Conclusions. The proposed structure of envelopes is based on octet channel intervals of
standard group signal of the primary group plesiochronous hierarchy E1 when transferring
various-speed digital signals maximum allows to use the bandwidth at a fixed structure of
channel interval, it makes possible to agree on the structure of the various-speed signals with
the existing in communication networks.

Keywords: corporate network, various-speed signals, the digital stream.
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